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Abstract.

The work under consideration presents the results of an integrated study of the state of cardiovascular system in
children and adolescents who became subject to the influence of increased radiation. There has been established
a certain rise in significant disorders in children and adolescents evacuated from the zone of radioactive
contamination. Dynamic observation (during 8" 9™ 10-11"™ years) revealed an increase of cardiovascular
impairments incidence caused by the disorders of cardiac rhythm and the processes of depolarization of
frequency deviations in threshold type RECG, cerebral vessels tenses disturbances, as well us by decreased
tolerance to physical loads. The most pronounced changes of endocardial and cerebral homodynamic and the
signs of myocardial dystrophy have been registered in children and adolescents who experienced long-term
influence of small doses of radiation.
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INTRODUCTION

Among various reactions of organism exposed to
ionizing radiation the changes of cardiovascular
system  functional condition are of great
attention. Currently, this pathology ranks high
in morbidity and mortality structure of the
population of Ukraine (Bebeshko V.G. et al.,
19964 Guskova A K., Buldakova L.A., 1996).

There is an evidence that the persons exposed to
the influence of Chornobyl accident developed
a deterioration of myocardial functional
capacity, alteration of arterial pressure, general
peripheral vascular resistance and circulating
blood volume (Latanuk S.O. et al., 1999). Within
the last decade this pathology rate has a 3-fold
rise. Basically, it includes vegetovascular
dysfunctions, neurocirculatory disorders (Nyagu
Al et al, 1992). The similar tendency is
registered in children- constant residents of the
areas of radioecological control and exposed to
continuous influence of low doses of radiation.
So, the post-Chornobyl rate of circulation system
morbidity has a 7.5 fold rise (up to 92,3%),
nervous system pathology including
cerebrovascular disorders - a 3.5 times increase
(up to 125 %) (Bobrov V.O. et al., 1993).

BBE/IEHUE

Cpenu Pa3IMYHbBIX peaxiuii OpraHu3Ma,
BO3HUKAIOIIMX TP  BO3ACUCTBUM  HA  HErO
HOHM3HPYIOLIEH paauanuu, N3MEHEHUS

(YHKIMOHAIBHOTO COCTOSIHHSL CEp/CYHO-COCYIAMCTOM
CHCTEMBl TpHBJICKAIOT OONbIIOe BHHMaHue. B
HacTosiee BpeMs e€ IaTOJIOTHs 3aHWMAaeT Beayllee
MECTO B CTPYKType 3a00JIeBAEMOCTH W CMEPTHOCTH
Hacenerns YkpauHsl (be6emko B.I'. u coast., 1996;
I'yceroBa A K., Bynmakosa JI.A., 1996).

IlokazaHo, 4TO y JuML, MOJABEPrIIMXCS BO3AECHCTBUIO
asapun  Ha YADC, npoHcXOoauT  yXyAlLICHHE
(GYHKIIMOHATIBHOM CIocoOHOCTH MHUOKap/a,
W3MCHCHHE  apTEPHAIBHOTO  JIABJCHHUA,  OOIIEero
nepu()epUYECcKOro  COCYAHMCTOrO  CONPOTUBIICHUS,
o0béma mupkynupytomeii kposu (Jlataniok C.O. Ta
iH., 1999). 3a nocienHee ACCATHICTHE Ta MATOJIOTHS
yBennumiaack B 3 pa3a. B ocHOBHOM 3TO Berero-
COCYyANCTBIE  OUCHYHKIHNH, ACTEHOHEBPOTHYECKUE
CUHAPOMBI,  HEHUPOLMPKYJIATOPHBIE  PACCTPOHCTBA
(Hary AWM. u coast., 1992). [lomoOHast TeHAEHIHS
OTMeYaeTcsl U y JETel, MOCTOSHHO MPOKUBAIOIINX HA
TEPPUTOPHUSIX PATUOIKOJIOTUIECKOTO KOHTPOJIS H
MO/IBEPTaIONINXCS JUIUTEITHHOMY BO3JEHCTBUIO MaJTbIX
03 paguanuu. Tak, 3a00JIeBacMOCTh  CHCTEMBI
KpoBOOOpaleHus Bo3pocia mocie apapuu Ha YADC B
7,5 pasza - o 92,3%, 3a0osieBaHKs HEPBHOW CHCTEMBI,
BKIIIOYass  [epeOpOBACKYJSpHBIC pacCTPOHCTBA, B
3,5 paza - 1o 125 % (bo6pos B.O. Ta iH., 1993).



Most researchers register the lead of vascular
dyscirculatory disorders in the persons injured
due to Chornobyl accident and high incidence of
combined lesions of brain, heart and extremities
raised considerably in remote post-Chornobyl
period. The pathogenesis of the mentioned
neurological disorders in intricated. The
literature gives evidence that blood vessels and
their neurohumoral regulation are the early
targets of low-intensity radiation influence on
the organism.

The background of the problem of morphological
and biochemical cardiac changes in different
terms after irradiation (general one and local
exposure to cardiac area) including the recent
observations is given in monograph of E.L
Vorobyov and R.P. Stepanov (1985). The
authors specify that the cardiac changes due to
irradiation do not disappear completely in the
after- period. It concerns as well the functional
parameters of cardiac activity. It is proved that in
myocardium within 10 years after radiotherapy
myocardial connective tissue and vascular walls
develop gradually progressive sclerotic changes
accompanied by a partial reduction of fine
vessels, development of endothelial edema foci
and narrowing of capillary lumen (Novikova
V.N., 1992; Korenev M.M. et al., 1996).

bonpmuHCTBO ~ HMccaenoBaTeNed  OTMEYAIOT,  YTO
COCYHCTBIE JUCLUPKYJIISITOPHBIE HapyUICHUS
SABJIAIOTCA BEAYIIUMH Yy MNOCTpaJaBIIMX BCJICACTBUEC
aBapun Ha YADC, mnpuueM YacTo BCTpEUaArOTCS
COUYETAHHBIE MOPAXKEHHUs COCYJOB T'OJOBHOTO MO3Ta,
cepala, KOHEYHOCTEW, YAENbHBII BeC KOTOPBIX
3HaYUTENBHO BO3pOC B  OTAAJIEHHOM  IEpUoje
4epHOOBIIbCKOM KaTacTpodsl. [laToreHes ykazaHHBIX
HEBPOJIOTHYECKUX HapyIIeHWi cioxeH. B murepatype
TIPUBOJATCS JAHHBIE O TOM, YTO KPOBEHOCHBIE COCY/IBI
U HUX HEWpPOryMOpalIbHbIM pEryJsaTOpHbI anmnapar
SBIIIIOTCS. OJHOM W3 PAHHUX MHUIICHEH  JIy4yeBOrO
(HM3KOMHTEHCHUBHOTO) TOPAXEHUSI OpTaHMU3MA.

CocrossHue  Bompoca O  MOP(QOJIOTHYECKHX U
OMOXMMHYECKUX M3MEHEHUSIX B CEpIle B pasHble
cpokn Tmocie O0OaydeHus (Kak o0Imero, TaK u
JIOKaJIBHOTO, 00JIacTH cepiana) C HUCIOJIb30BaHHEM
HAONMIONEHWH  TOCIEeTHMX  JIET  OTPaKeHO B
monorpapuu E.M. BopoOseBa m P.II. CremanoBa
(1985). ABTOpHI YKa3BIBAIOT, UTO JIy9eBbIC H3MCHEHHUS
B cepAme Tocie oO0mero ooOmydeHus (Kak W TpH
JIOKaTbHOM ~ €ro  oO0ilydeHWH) HE HCYe3al0T B
mocuenyromeM  OeccmemHo.  JTo  KacaeTcs W
(YHKIIMOHATBHBIX apamMeTpoB CepACIHON
nearenpHocTH. JlokazaHo, 4YTO B MHOKaple Ha
npoTsokeHuu 10 JieT mocie paguoTepanuy MOoCTENEHHO
MPOTPECCUPYIOT  CKIEPOTHYECKHE  HM3MEHEHHS B
COC/IMHUTENIFHOI TKaHM W CTEHKax COCYyJIOB, 4TO
COMPOBOXKIAETCA YAaCTHUHOM peayKuueil Menkux
COCYJOB, BO3HUKHOBCHHEM  O4YaroB  HaOyxaHus
SHIIOTENUSI W CYXEGHHEM IIPOCBETa  KaIlMUIIPOB
(Hosuxosa B.H., 1992; Kopenes M.M. Ta in., 1996).



SUBJECTS AND METHODS

The  ionizing radiation influence  on
cardiovascular  system of children and
adolescents evacuated from zones of radioactive
contamination, the children moved from
Zhytomir area in 1990-1991 and exposed to low
doses of radiation within 4-5 years (total
effective dose of 10-12 mZv-140 persons) due to
Chornobyl accident. The research was carried
out on the 8" , 9™ and 10-11™ years of
observation.

A thorough clinical observation of children and
adolescents was carried out with a special
attention to examination of cardiovascular
system. The myocardial functional state was
estimated by ECG recorded on multichannel
electrocardiographs 2K 34-01 and DK-84-01,
design 033 in rest and in 12 standard leads.
RECG with a dosed exertion loading - on a
national veloergometer =~ BD-02. The records
were made in the second. Neb lead at growing
loadings from 1 vt per 1 kg of body mass up to
submaximal. Parameters  of  cerebral
homodynamic were estimated according to
rheoencephalograms (REG) recorded on D4-02
rheograph. General physical capacity was
studied by PWC-170 test (by S.V. Tichvinsky
and YaN. Bobko, 1991). RECG changes
according to reports of L.T. Malaya and B.G.
Cherevatov (1970), G.N. Kosturina and V.N.
Novikova et al. (1979) were considered as
physiological, threshold and pathological.

Morfofunctional cardiac condition was studied
by  echocardioscopy ( Echo-CS) on the
ultrasonic diagnostic device « Sono-line-1»
produced by «Siemens» (Germany) in B- and
M- modes in a standard technique. Cardiac
structures were recorded in standard projections
recommended by the American Association of
Echocardiographers (Talano G., Yardini U,
1982). Doppler echocardiography estimation of
left ventricular diastolic function was carried out
by measuring isovolumetric relaxation phase
(t), early diastolic filling retardation (DT) with
the did of « Logic-400 » device produced by
«General Electrics» (USA).

The  mathematical data were processed by
parametric  statistics (student’ s  reliability
criterion t). Statistical data processing software
application STATGRAPH, version 2.6 was used
on pc ibm-586.

OBBEKT U METO/1bI

W3yyeHbl KIMHUYECKWE OCOOCHHOCTH JieTed U
MOIPOCTKOB, 3BaKynpoBaHHBIX B 1990-1991 romax u3
JXKuromupckoii 0651acTH, KOTOPbIE HAXOJUIMCh B 30HE
MaJblX 03 paJMallid HAa OPOTSHKEHUH 4-X-5-TH JIeT
(momy4yeHHass MMM cymMmapHas S¢QQeKTHBHas J/103a
cocraBmna 10-12 M3 - 140 wuen.), mocrpagaBIINX
Bcaencreue aBapunm Ha YADC. HcecnemoBaHue
npoBoamiIoch Ha 8, 9, 10-11 roxgax HaOMIOACHNS.

Knunuueckoe oOcnenoBaHue nereil W MOAPOCTKOB
MIPOBOAMIIOCH BCECTOPOHHE, 0c000€ BHHMaHHE MpPU
3TOM YAETSIIOCH o0clie10BaHuI0 CepIeUHO-
cocyauctoil cucrtembl. OneHka (QYHKIMOHAIEHOTO
COCTOSTHUS MHOKap/a y HaOJII0JaeMBIX
OCYILIECTBIISLIACH c TIOMOUIBIO OKT Ha
MHOTOKaHaIBHBIX 3neKkTpokapanorpadax OK 34-01 u
OK-84-01 mox. 033 B mokoe B 12 oOmIETIPHHATHIX
orBeneHmax, POKI ¢ mosupoBaHHO# (rsmyeckoit
HArpy3KOH - Ha OTEYECTBEHHOM Beiolpromerpe BI-
02. Peructpammst Bemach BO BTOPOM OTBEACHHUH II0
Heby mnpu Harpy3kax BO3pacTaromeid MOIIHOCTH,
HaunHas ¢ 1Bt ma 1 xr wmaccel Tema, g0
cyomakcumanpHoi. O mokaszatensix I1epeOpantbHON
TreMOJMHAMHUKH CyIWIH TI0 peo3HIedarorpaMmam
(POI'), 3ammcannpiM Ha peorpade P4-02. OoOmias
(usnueckas paboTOCIOCOOHOCTD u3yyangach MO
tecty PWC-170 (o C. B.Tuxsunckomy, 51.H.bo6xko,
1991). Usmenenus POKI, cormacHo maHHBIM Maroi
JI. T., YepeBaroBa B.I'. (1970), Kocrropunoii I'.H.,
HosuxoBoit B.H. ¢ coasrt. (1979), paccmaTpuBaimch
KaK (pr3HOIIOTHYeCcKre, TOPOTOBBIE U MATOJIOTHIECKIE.

MopdodyHkuroHanisHOE COCTOSIHUE cepana
U3y4anoch MetooM 3xokapauockonuu (9X0-KC) Ha
YJIBTPa3BYKOBOM JIMarHOCTHYECKOM Ipudope "Sono-
line"-1 ¢upmer "Simens" (OPT) B B- u M- pexumax
no craHmaptHoii wmeromuke. CTPYKTypsl cepana
pPETHCTPUPOBANCE B CTAaHAAPTHBIX  NPOCKIHSAX,
PEKOMEHIOBAHHBIX ~ AMEpPUKAHCKOW  accouuaiuei
sxokapauorpaductoB (TalanoY., Yardini U., 1982).
Jonminepaxokapauorpagpudeckas OLICHKa
IUACTONNYECKOH  (QYHKIMH  JIEBOTO  IKEIyAOuYKa
MIPOBOAMIACH ITyTEM H3MEPEHUS UIUTEIBHOCTH (ha3bl
M30BOJIIOMETPUYECKOr0 paccnabiieHust (t) BpeMeHHU
3aMeJUIeHHsT PaHHErO JMACTOJIMYECKOTO HAIOJIHEHUS
(DT) npu nomorm anmapara "Logic- 400" dupmsr "
General Electric " (CLIA).

MaremaTideckas o0paboTKa JaHHBIX IPOBOAMIACH C
MOMOILBIO ITAPAMETPHUYCCKUX METOHOB CTaTHCTHKU
(ompenenenue KpHTEpHS JOCTOBEPHOCTH t
Crpl01IeHTA). Hcnonp3oBanach KOMIBIOTEpHAS
mporpamMma Juisi CTaTUCTHYECKOW 00pabOTKH JaHHBIX
STATGRAF, Bepcust 2.6, 00paboTka mpoBoImiIach Ha
PC IBM -586.



RESULTS OF THE RESEARCH

The 8,9, 10-11 years’ dynamic observation of
health condition of the children and adolescents
evacuated from Zhytomir area demonstrated the
progressive unfavorable changes in functional
condition of myocardium and homodynamic.

Analysis of myocardial bioelectric activity in
remote period (10-11 years after Chornobyl
accident) revealed the changes in more than
50% of children and adolescents evacuated
from radioactive contamination zones.

These changes were manifested as automation
functional disorder, sinus arrhythmia,
bradycardia and single cases of tachycardia. The
pacemaker migration and inferior auricular
rhythm was observed occasionally. 39.58+4.87%
of the observed cohort developed conductivity
impairments, mainly- incomplete right- side
blockade of bundle of His and its complicated
conductivity. Rarely, a shortened PQ syndrome
was registered.

79.98+4,75% of the observed cohort have
polarization — impairments manifested by
flattening of T-wave voltage in most leads,
diphasic T-wave or a symmetric acuminated
apex, more than 1 mm down shift of ST-segment
from isoline or a more than 1.5 mm up shift.
Systolic index rise that was considered as an
evidence of myocardial functional capacity drop
was registered in 18.39+4.59% and left
ventricular hyperfunction - in 14.93+4.35%.

Radioelectrocardiography readings demonstrated
the predominance of threshold deviations as
evidence of the decrease in adaptation to physical
exertion (in 56.41+5.88%). Pathological type of
reaction caused by transient myocardial
ischemial was identified in single cases.
According to PWC-170 test evidence, fall of
general physical ability was determined in
48.43£5.93%.

Study of cerebral homodynamic demonstrated in
majority of children and  adolescents the
disorders with alterations of vascular tonus in
internal carotid and vertebrobasilar arteries in
85.30+4.20%, most frequently as arteriolar
hypertonus - in 41.52+5.85%, unstable vascular
tonus in 26.8715.42%, difficulty in venous back
flow in 38.811+5.95%, asymmetry of pulse blood
filling in 40.23+4.88%, decrease of pulse filling
of brain - in 20.91+4.83%.

PE3YJBTATBI UCCJIEJJOBAHUSA

Junamuueckoe — HaOMOAEHHE 33  COCTOSHHEM
3I0POBbsI JICTEH M MOAPOCTKOB, SBAKYHPOBAHHBIX U3
Kutomupckoit obmactu Ha 8,9,10-11 romax

HaOmoIeHus, HoKasano IIPOrpeECCUPOBAHUE
HEeONaronpusTHBIX ~ M3MEHEHHH (DyHKIMOHAJIBHOTO
COCTOSIHUSA MHUOKapja n  1epeOpasbHON
TEMOMHAMUKH .

[Ipu npoBemeHmm  aHamM3a OWOIIEKTPHUUECKON
aKTHBHOCTH MHOKapJa B OTHAJICHHOM Iiepuoze (Ha
10-11 romax mocine aBapun Ha YADC) BBISBICHBI
U3MEHEHHUS cBeime, yeM y 50 % nereit u
MOJPOCTKOB,  HBaKyMPOBAaHHBIX U3  30H C
PaaAuOaKTHBHBIM 3arpsA3HCHUCM. Ounn MPOABJIAIIUCH B
HapyLICHUH GyHKIMM aBTOMartu3Ma, B BHJC
CHUHYCOBOH apUTMHH, OpajuKapIud, B CIUHUYHBIX
cilyyasx — TaxWkapaud. [3penka — HabOironanach
MUTpays BOAWTENS PUTMa U HIDKHETIPEICepTHBIH
putM. Y 39,58+4,87% o00cCIIeI0BaHHBIX BBISBISLINCH
HapyUIEHUsI TPOIIECCOB IPOBOJMUMOCTH, B OCHOBHOM
- HermojiHas OJOKaja MpaBOW HOXKHM Iydka ['mca
WM 3aTpyJHEHHE NpoBeleHUs 1o Heil. M3penka
pETHCTPUpPOBAJICS CHHAPOM YKOpodeHHoro PQ.

v 79,9844,75% 00CienOBaHHBIX  OTMEYAIHCh
HapyIIEeHUs MPOLECCOB  PENoIApU3allli, KOTOphIe
MPOSBSUIUCH  YIUIOIEHHEM, CHI)KEHHEM BOJIbTa)Ka
syoua T B OONBIIMHCTBE OTBEACHUIl, ero
JBYX(a3HOCTBIO WJIN CHUMMETPUYHON OCTPOKOHEYHOH
BEpIIMHOMN, cMmenieHueM cermeHtra ST ¢ H30IMHUU
boonee 1 mm BHuH3 mwium  Oomee 1,5 MM BBepx
VYBenuuenne CHCTOJIMYECKOTO MHJIEKCA,
CBUJICTEIHCTBOBABINEE O CHIDKCHNH (YHKIIMOHATEHON
CIIOCOOHOCTH  MHOKapia  pEerucTpHUpOBaIOCh Y
18,3944,59%, runepdyHKIHS JICBOTO XEIyAOdKa y -
14,9314,35%.

[pu NPOBEJCHUH  PaHOdJIeKTpOKaparorpadum

npeobananu MIOPOTOBBIC OTKJIOHEHHS,
CBUJCTCIBCTBOBABIIINE O CHHMKCHHU aaallTalluul K
¢dusnyeckoii  Harpyske (y 56,4115,88%).

[Maronmoruyeckuii TN peakuuH, OOYCIIOBJICHHBIH
TPaH3UTOPHOMI nuieMuen MHOKapa,
PETUCTPUPOBAJICS JHIIb B €IUHUYHBIX ciaydasx. ITo
maHaeiM  Tecta PWCy;,  cHmkeHHe — oOmiei
¢usndeckoii pabOTOCIIOCOOHOCTH  BBISBICHO Y
48,43£5,93%.

[Ipn wm3ydeHnn uepeOpaIbHON TeMOAWHAMHUKH Y
npeo0JiaaBIIero OOJIBIIMHCTBA ACTEH U MTOJPOCTKOB
YCTAQHOBJICHBI ~ HApyIICHUs, XapaKTepU3YIOIINECs
U3MEHEHHEM COCYJHCTOTO TOHYyCa B CHUCTEME
BHYTPEHHEH COHHOW H BepTeOpO-0a3mILIIpHON
aprepuil y 85,301+4,20%, namboree gacto B BUAE
THIepToHyca  aprepuon - y  41,5245,85%,
HEYCTOMYMBOCTH TOHYyca COCyHOB y 26,87%5,42%,
3aTpyIHEHUs] BEHO3HOro oTToka y  38,8115,95%,
aCHMMETPHU  IIyJbCOBOTO  KPOBEHANIOIHEHHS Y
40,23+4,88%, CHIDKEHUS IIyJIbCOBOTO



Comparison of the figures of myocardial
bioelectric activity in the persons evacuated from
Zhytomir area  registered on 10-11" years
revealed an increase of some impairments.
Impairments of repolarization (from 56.8 % to
79.9%, p<0.001) and conductivity (from 35.6%
up to 39.6%, p<0,001) had a 1.4 times rise.
Rhythm impairments, left ventricular
hyperfunction,  threshold type according to
radioelectrocardiography readings had a tendency
to decrease (figures 1,2).

Analysis of the parameters of cerebral
homodynamic according to the REG readings
(figure 3) revealed a 1.2 times increase of
frequency of such important parameter as
impairment of cerebral vascular tonus (from
73.2% up to 85.3% , p<0,001). At the same time
at the last stage of observation the character of
these deviations changed: at essential decrease of
arterial hypertonus incidence (from 52.5% up to
41.5% , p<0,001) the signs of vascular dystonia,
tonus decrease and instability appeared. The
frequency of venous backflow difficulty (from
52.5% up to 38.85, p<0,001) was registered 1.3
times less often.

KPOBEHAIOJTHEHHS
20,91+4,83%.

TOJIOBHOT'O Mo3ra y

I[Ipu  cpaBHEHMM  JaHHBIX  OHOBJIEKTPHYECKOM
aKTMBHOCTH MHOKapJia Yy O3BaKyHMpPOBaHHBIX H3
XKuromupckoii obiactu Ha 8-om u 10-11-oM romax
YCTAHOBJIEHO HapacTaHue psjaa Hapymenuil. Tak, B
1,4 pa3a BO3pacTalOT HapyLICHHS TPOLECCOB
penomsipusaru (¢ 56,8% mo 79,9%, p<0,001),
npoBoxumoctH (¢ 35,6% mo 39,6%, p<0,01) . Takue
MIOKa3aTelH, Kak HapyIIeHUe pHuTM™Ma,
TUNepYHKIMS JIEBOTO SKEyJ04Ka, TOPOTOBBIM THIT
110 JaHHBIM  PaJHO3JIEKTPOKapANOTrpaduu  UMEIH
TEHACHIINIO K CHIDKEHUIO (pucyHKul, 2 ).

IIpu aHanu3e rokaszareiei 1epedpabHOM
remMoguHaMuKku 1o JgaHHeIM POl (pucyHok 3)
BBISIBJICHO HapaCTaHWE YaCTOTbl TaKOIo BaXXHOI'O
MoKas3aTessl, KaKk HapyIICHHE TOHYyca IepeOpaNbHBIX
cocymoB B 1,2 pasa (¢ 73,2% 1o 85,3%, p<0,001).
BmecTe ¢ TemM Ha mociemHeM IJTane HAOMIOJACHUS
W3MEHSUICS ~ XapakTep OTHUX OTKIOHCHHH: TIpH
CYIIECTBEHHOM YMEHBIIICHHUH YacTOTHl THIIEPTOHYCa
aprepuoxn (¢ 52,5% mo 41,5%, p<0,001) nosBusumch
MPU3HAKH COCYIMCTONW TUCTOHWH, CHIDKEHHS TOHyCa U
ero HeycrodumBoctn. B 1,3 pasza pexe crama
PETUCTPUPOBATHCS YaCTOTa 3aTPYAHEHHS BEHO3HOIO
oTToKa (¢ 52,5% mo 38,8%, p<0,001).

FIGURE 1. DYNAMICS OF PARAMETERS OF MYOCARDIAL FUNCTIONAL CONDITION ON THE
8"9™10-11" YEARS OF OBSERVATION OF THE STUDIED COHORT ACCORDING TO ECG

EVIDENCE (%).

PUCYHOK 1. IMTHAMUKA TTOKA3ATEJIEW ®YHKIIMOHAJIBHOT'O COCTOSHMA MUOKAPIIA HA
8, 9, 10-11 TOJAX HABJIOJEHNA V 3BAKYHNPOBAHHBIX N3 XKXUTOMUPCKOU OBJIACTU 110

JIAHHBIM KT (%).

FIGURE 2. DYNAMICS OF CARDIOVASCULAR PARAMETERS REGISTERED ON EXERTION ON
THE 8",9".10-11™ YEARS OF OBSERVATION IN THE STUDIED COHORT (%).

PUCYHOK 2. JUHAMUKA [TOKA3ATEJIEN CEPJJEYHO-COCYIUCTOM CUCTEMBI B ITPOLIECCE
®OM3UYECKOU HAIPY3KU HA 8,9,10-11 TOJAX HABJIIOJAEHUS Y DBAKYHWPOBAHHBIX U3

YKUTOMUPCKOIT OBJIACTH (%).

FIGURE 3. DYNAMICS OF CEREBRAL HEMODYNAMICAL PARAMETERS ON THE 8"9" 10-11"
YEARS OF OBSERVATION IN THE STUDIED COHORT ACCORDING TO RHEOENCEPHALOGRAPHY

EVIDENCE (%).

PUCYHOK 3. JUHAMUKA TTOKA3ATEJIEM LIEPEBPAJIBHON 'EMOIMHAMUKHA HA 8, 9, 10-11
I'OOAX HABJIIOAEHUA ¥V DBAKYHMPOBAHHBIX M3 XXUTOMUPCKOU OBJIACTU 110 JJAHHBIM

PEODHLIEDAJIOTPADUU (%).

Echocardiography  evidence  registered in
children and adolescents injured due to
Chornobyl accident established the absence of
cardiac changes in 1/6 of the observed cohort (in
14.9+4.45%).

US examination of heart gave evidence of high
incidence of minor structural abnormalities.
Single aberrant chords in ventricular cavities
(mainly in the left) (38.84£5.9%) had the highest
incidence. Multiple aberrant chords were
registered significantly less often (5.00+2.20%).

IIpu OIICHKE rnoxkasaTeaen o JaHHBIM
sXoKapauorpapum y  geTed M HOAPOCTKOB,
MOCTpaJaBIIUX BcieacTBue asapuu Ha YADC,

YCTaHOBJEHO,  YTO  HM3MEHEHUss B cepule
oTcyTCTBOBaNM y  1/6  00ciemoBaHHBIX (y
14,9+4,45%) .

Pesympratet Y3U cepama CBUOETENBCTBOBANH O
O0NBIION YaCcTOTE MaJBIX CTPYKTYPHBIX aHOMAJHH.
ITpn sTOM Hambonee 4acTo OMPENEIUINCh CTUHUYHBIC
abeppaHTHbIE XOpAbI B IMOJOCTAX O KEIyJOYKOB,
MpeuMyIiecTBeHHO B JeBoM  (y  38,8%5,9%.
3HAYUTENBHO peXe OTMEYaJINCh MHOXECTBEHHBIE



S- sapped curvature, deformation and dystopia
of interventricular septum, dysmorphism of
papillary muscles and idiopathic prolapsis of
mitral valve were registered in rare cases.

As it is known, minor structural abnormalities
are caused by connective tissue dysplasia and
cause the so-called dysplastic cardiopathies
which were identified in almost half of the
observed cohort (43.31£6.1%).

It is necessary to specify that valvular prolapsis
was registered in 49.316.1% and was a
consequence of  muscular- chordal-valvular
dysfunction due to vegetovascular dystonia.

In children and adolescents evacuated from
Zhytomir area dilation of left ventricular final
diastolic diameter was registered in 32.8+5.7%
and transversal diameter of aortic root in
26.9+5.4% that is an evidence of a more
expressed cardiodynamic impairment.

Individual estimation of pump function showed
a drop of its parameters in 65.7£5.8% of the
cohort. Decrease of myocardial contractility was
revealed in 61.2+5.9%. Fall of beating output
(37.9£5.5), minute cardiac output (46.31£6.1%),
ejection output (53.7£6.1%), shortening degree of
anterioposterior left ventricular size (50.716.1%)
and rate of circular shortening of myocardial
fibers (56.7£6.0%), reduction of myocardial
amplitude  migration  (19.4+4.5%)  were
considered as an objective criterion for changes
in contraction and pump function.

Study of parameters of central hemodynamics
revealed the highest incidence of hypokinetic
type of  hemocirculation (53.7£6.1%),
hyperkinetic  type-4.5£2.5%, normokinetic -
41.8+6.0%.

Impulse Doppler echocardiography was used as a
non-invasive estimation of the condition of
myocardial diastolic function of left ventricle.
Taking into account that the changes of diastolic
filling of left ventricle occur the majority of
cardiac diseases earlier than systolic function
impairment the analysis of Doppler evidence
was carried out. It was established that 58% of
the observed cohort developed the increase of
isovolumetric time of  relaxation (t) and
retardation of diastolic filling outflow (DT) that
was considered as an evidence of diastolic
dysfunction in this subset of patients and
inadequate myocardial relaxation as it is known,

abeppaHTHbIe X0opas! - 5,0012,20%. B peaxux ciyuasx
BBISIBIISUTHCH S-o6paszHoe VCKPUBJICHHE
MEXOKEITYIOUYKOBOH TMEperopojku, ee aedopmarius,
JUCTOIIUA U JIHSMOp(i)I/ISM NManuuIApHBIX MBIIIIT W
UMONIATHYECKOE  IMPOJIAOMPOBAHUE  MHTPAIBHOTO
KJIanaHa.

Kak W3BeCTHO, Maible CTPYKTypHbIC aHOMAIHU
00YCIOBIICHBI AUCIUIA3UECH COCAMHHUTEIBHON TKaHU U
JIE)KAT B OCHOBE TAaK HA3BIBAEMBIX AUCILIACTHYCCKHX
KapAUONaThii, KOTOPbIE AWATHOCTHPOBAHBI IMOYTH Y
MOJIOBUHEI o0cnenyeMbix (43,316,1%).

Crnenyer yka3aTh, 4TO NpojabMpOBaHHE KIIAIaHOB
peructpupoBanocs y 49,3+6,1% wm  sBistoch
CIEACTBHEM AUCOHYHKIMU  MBIIIEYHO-XOPAAIBHOTO
KJIarlaHHoTO ammapata B cBsi3u ¢ BC/I.

Heo0xoauMo OTMETHTH, YTO y JA€Teld M HNOAPOCTKOB,
9BaKyupoBaHHbIX W3  JKuromupckoit  oOmactw,
pacimupeHue KOHEYHOTO AMACTOJIMYECKOro TUaMeTpa
JIEBOTO JKENMyJI0uKa pEerucTpupoBaiocs y 32,8157
%, a TakXKe IMONEPEYHOro JuaMeTpa KOpHS aopThl (
26,945,4%), YTO  CBUACTEILCTBYET O  Ooiee
BEIP2)KCHHOM y HUX HapyIICHUH
KapAUOTEeMOTUHAMUKH.

[lpu wHOMBHIYaTbHON OLEHKE HACOCHOH (YHKIHH
CHI)KEHHE ee IoKazaTeled oTrMmeueHo y 65,7£5,8%
nered W TOApPOCTKOB. CHIDKEHHE COKPAaTUTEIBHON
CrocoOHOCTH MHOKapAa BBIABICHO Y 61,2+59%.
OOBEKTUBHBIM KpUTEpHEM W3MEHEeHUH
COKpAaTUTEJIbHOW W HACcOCHOW (GYHKUHMHA SBUIIOCH
CHIDKCHHE TOKazaTeinell: ymapHoro (y 37,915,5%),
MHHYTHOTO 006&MOB cepana (y 46,3+6,1%), dpakun
BelOpoca  (53,716,1%);  cremeHM  yKOpOUYCHHSA
NepeHe3aJHEer0  pa3Mepa  JIEBOTO  JKEIyH0uKa
(50,746,1%) u cKOpOCTH HUPKYJISPHOTO YKOPOUCHUS
BOJIOKOH  MuoKkapma  (56,7£6,0%),  cHmKeHHe
JIBIDKCHUS aMILTUTY 161 MHOKapaa (19,414,5%).

IIpu  u3ydenunu rokazarejell  IeHTpaJbHOU
TeMOAWHAMUKH y MOCTPAJABIINX BCJIEICTBHE aBapuu
Ha YADC ygame perucTpupoBajCs THIIOKUHETHIECKUH
(y 53,746,1%), runepkunernueckuii (4,512,5) u
HOpMOKI/IHeTI/I‘leCKI/Iﬁ THUIT réMouupKyIsIgun - —

41,846,0%.

Crocobom HEHUHBa3UBHOM OLICHKH COCTOSAHHUA

JMAaCTOIMYEeCKOW  (YHKIMHM  MHOKapga  JIeBOTO
KeIyJ0uKa SIBUJIACh UMITYJIbCHAs
JIOTIIIIepaXOKapuorpadus. VYuuTeIBasd, 4TO

W3MEHEHHS JMACTOJINYECKOrO HArOJHEHUS JIEBOTO
JKETyIO4YKa  TOSBISAIOTCS ~ NPH  OOJBLINHCTBE
3a00JIeBaHMil cepAlla paHblle, YeM HapylICHHE €ro
cHCTONIMYEeCKOW (YHKIMH, OBUI MpPOBEACH aHAIU3
pe3ynbTaToB JONIUIEPIXOKAPAUOTpadHH.
YcraHoBneHo, uto y 58%  merelf M IMOJAPOCTKOB,

IIOCTPaJaBIINX BcaencTeue aBapun Ha YADC,
OTMEUEHO yBEJIHYCHHUE BpEMEHH
H30BOJIIOMETPHUYECKOTO paccnabnenus ® U

3aMCIJICHHUA KPOBOTOKAa PpaHHETO JUACTOJIUYCCKOIro



diastole is the important period in cardiocycle
for efficiency of myocardial contraction in
systole. Decrease of valvular flow rate as also
registered in this contingent.

CONCLUSION

It has been established that adolescents
evacuated from Zhytomir area  developed
progressive changes of  functional state of
myocardium and cerebral hemodynamics by
impairments of repolarization and cerebral
homodynamic.

The multidirectional pattern of abnormalities
was identified in 8-9™ and 10-11™ years of
survey. Some indices including repolarization
abnormalities, cerebral vascular tone disorders
tended to increase, whereas some other i.e. the
threshold type of RECG and left ventricular
hypertrophy were prone to decrease.

Dynamic survey for children and adolescents
survived after the ChNPP accident led to the
unfavorable factors identification predisposing to
cardiovascular pathology origination, both with
signs of its progression.

The factors promoting development of
cardiovascular pathology have been identified:
early age at the moment of accident, time of
exposure to ionizing radiation, presence of
preclinical impairments in functional state of
cardiovascular system.

The signs of progressing cardiovascular
pathology are the following: growing degree of
cardiac impairment, myocardial repolarization
disorders, altered arterial pressure, decrease of
tolerance to exertion loading, cerebral
homodynamic impairments by increased tonus of
arterial vessels with pulse filling difficulty in
venous back flow.

Persons exposed to radiation demonstrate the
high incidence of mitral wvalvular prolapsis,
dilation of left ventricular transversal diameter,
decreased pump and contractive functions,
diastolic dysfunction, fall of intracardial flow,
prevalence of hypokinetic hemocirculation as a
complication of dysplastic cardiopathy course.

HamnosiHeHus (DT), 94TO CBUAETENHECTBOBAIO O HATUIUU
OUACTOMYECKON MUCQYHKIUH Yy TAHHOW KaTeropuu
IIaITUCHTOB )44 YKa3bIBaJlo Ha HCaACKBATHOCTH
pellakcani MHOKapAa, IOCKOJIBKY, KaK M3BECTHO,
JUaCTOJIa ABJIACTCA BaXKHBIM IICPUOAOM KapJWOIHUKIIA,
KOTOpBIH oOecrieunBaeT 3PEKTUBHOCTH COKPAICHUS
MHOKapJa B CHCTONYy. Y 3TOr0 KOHTHHICHTa TaKKe
OTMEYEHO CHIDKEHHE CKOpPOCTHM KpOBOTOKAa 4epes
KJIallaHbl CepALa.

3AK/IIOYEHUE

Takum o0Opa3oMm, Ha MPOTSIKEHHH BCEro MEpHOAA
HaOr0IeHNs YCTaHOBJIEHO yXyIIeHne
IoKa3aTesne (YHKIMOHAIBHOTO COCTOSTHHS
MHOKapJa | LepeOpabHOil TeMOJAWHAMUKH Y
9BaKyHUpPOBaHHBIX U3 JKUTOMHUPCKON 00IacTH.

Ha 89 wm 10-11 romax HaOIIOOEHUS BEIABIECH
pa3HOHANPABJIECHHBIA XapakTep HW3MeHeHuil. Psp
MoKazaTesnen (Hapymenne MPOLIECCOB
penosipu3ayy, TOHyca IepeOpalbHBIX COCYIOB)
UMENH TEHJAEHLIHUIO K POCTY, a TaKHe U3 HHUX, Kak
moporoBerii  Tunm  POKI, rumepdyHKIus neBoro
KEJITYZ0UKa - K CHHKEHHIO.

JuHamuyeckoe — HaOmojeHWe  3a  JETbMH U
MOJIPOCTKaMHU, OCTPAAABIINMH B Pe3yIbTaTe aBapuu
Ha YADC, no3BOIMIO BBIACIUTh HEOJIaronpusiTHbIC

(baxTopHI, CIOCOOCTBYIOIINE Pa3BUTHIO
KapIMOBacKyJIIPHOH MAaTOJIOTHH, a TaKKe MMPU3HAKH €€
MIPOTPECCHPOBAHNSI.

K nebmaronpustHeIM (haKTopaMm, ONPEACIAIOIINX PHUCK
Pa3BUTHS CEPIEYHO-COCYAMCTONW MATONOTHH, OTHECEHBI:
paHHl/Iﬁ BO3paCcT Ha MOMCHT aBapuu, JJIUTCIbHOCTb
KOHTaKTa ¢ HOHM3UPYIOLEH paivalyel, Halu4ue
JOKITHHUYECKUX HapyLICHUI (yHKIMOHATIBHOTO
COCTOSIHUS CEPAECUHO-COCYJUCTON CUCTEMBL.

[Mpuznakamu IIPOTPECCUPOBAHHUS
KapIMOBacKyJIIPHON MaToJIOTHN SIBIISTFOTCSL:
HapacTaHWEe CTENCHNW HapylIeHWs pUTMa Cepala,
MIPOIIECCOB PETIONAPU3AINN B MHOKape, H3MEHEHHUE
AJl, CHWKEHHE TOJIEPAHTHOCTH K (UIUIECKOH
Harpyske, HapylIeHUI 1epeOpanbHOM
TEMOJVWHAMHKA B BHJIE YBEIWYEHHS TOHYcCa
apTepHaNbHBIX COCYJO0B IPHU CHIKEHUU IIyJILCOBOI'O
KPOBEHAMOJIHEHNS, 3aTPYAHEHHH BEHO3HOIO OTTOKA.

Jus 1L, MOJBEPTIINXCS pagualiOHHOMY
BO3/ICHCTBUIO,  XapakTepHa  Oonblnas  yacrora
npoJarca CTBOPOK MHUTPAIBHOTO KJIanaHa,

YBEJIMUCHNE TOJIOCTH MONEPEYHOTO ANaMEeTpa JIEBOTO
JKEJNy[04YKa, CHHUKEHHE HACOCHOM M COKPATUTEIbHOU
GyHKOMH, a Takke HAIWYHE JHACTOJIIMYECKOM
JTUChYHKIUH, CHIKEHHE BHYTPHUCEPIEIHOTO
KpOBOTOKa M  NpeodiialaHie THIOKUHETHYECKOTO
TUIIa TEMOUIUPKYJIAINHA.
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